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57)Abstract: 

•ROBLEM TO BE SOLVED: To facilitate fabrication, simplify the 



tructure, and lessen deterioration of the cathode substance resulting 
om ion bombardment even in the low vacuum state. 
OLUTION: A cathode structure concerned comprises a substrate 
00, lower electrode layer 1 10 formed on the substrate 100, a ferro- 
ielectric cathode layer 120 with a ferro-dielectric emitter formed on 
le lower electrode layer 110, an upper electrode layer 130 to provide 
n electron emission region from the surface of the cathode layer 120, 
nd a drive electrode layer 150 which is formed on the electrode layer 
30 and controls electrons emitted from the electron emission region 
Fthe upper electrode layer 130. Accordingly the deterioration of the 




athode substance due to ion bombardment can be lessened even in 
ie low vacuum state. 
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NOTICES * . 

apan Patent Office is not responsible for any 
amages caused by the use of this translation. 

. This document has been translated by computer.So the translation may not reflect the original precisely. 
**** s k ows tk e word which can not be translated. 
.In the drawings, any words are not translated. 



LAIMS 

:iaim(s)] 

Dlaim 1] The cathode structure which is characterized by providing the following and which applied the 
iroelectricity emitter. Substrate. The lower electrode layer formed on a substrate. The catholyte which applied the 
:rroelectricity emitter formed on the aforementioned lower electrode layer. The drive electrode which controls the 
ectron which is formed on the aforementioned ferroelectricity catholyte, is formed on the up electrode layer which 
ffers the electron emission field from a ferroelectricity catholyte front face, and the aforementioned electrode layer, 
id is emitted from the electron emission field of the aforementioned up electrode layer. 

:iaim 2] It is the cathode structure which applied the ferroelectricity emitter according to claim 1 characterized by for 
ie aforementioned drive electrode consisting of three drive electrodes, and for each drive electrode having the 
reakthrough which an electron passes, respectively, and forming the micropore of a large number corresponding to 
ich breakthrough in the part of the aforementioned up electrode corresponding to the aforementioned drive electrode. 
:iaim 3] The diameter of the aforementioned breakthrough is 300. The cathode structure which applied the 
;rroelectricity emitter according to claim 2 characterized by being below MAIKUROMETORU. 
:iaim 4] The material of the aforementioned ferroelectricity catholyte is PZT. Or the cathode structure which applied 
te ferroelectricity emitter according to claim 1 characterized by being PLZT. 

:iaim 5] The material of the aforementioned ferroelectricity catholyte is PZT. Or the cathode structure which applied 
ie ferroelectricity emitter according to claim 2 characterized by being PLZT. 

:iaim 6] The material of the aforementioned ferroelectricityxatholyte is PZT. Or the cathode structure which applied 
ie ferroelectricity emitter according to claim 3 characterized by being PLZT. 

31aim 7] The thickness of the aforementioned ferroelectricity catholyte is 1 . MAIKUROMETORU or 100 The cathode 
ructure which applied the ferroelectricity emitter according to claim 1 characterized by being a range m 
IAIKUROMETORU. 

:iaim 8] The thickness of the aforementioned ferroelectricity catholyte is 1. MAIKUROMETORU or 100 The cathode 
ructure which applied the ferroelectricity emitter according to claim 2 characterized by being a range m 
IAIKUROMETORU. ^ 
Dlaim 9] The thickness of the aforementioned ferroelectricity catholyte is 1. MAIKUROMETORU or 100 The cathode 
ructure which applied the ferroelectricity emitter according to claim 3 characterized by being a range m 

LAJKUROMETORU. 

Zlaim 10] The thickness of the aforementioned ferroelectricity catholyte is 1. The cathode structure wnicn applied the 
;rroelectricity emitter according to claim 4 characterized by being a range in MAIKUROMETORU or 100 
licrometers. 

maim 11] The thickness of the aforementioned ferroelectricity catholyte is 1. The cathode structure which applied the 
;rroelectricity emitter according to claim 5 characterized by being a range in MAIKUROMETORU or 100 
ucrometers. 

Haim 12] The thickness of the aforementioned ferroelectricity catholyte is 1. The cathode structure which applied the 
jrroelectricity emitter according to claim 6 characterized by being a range in MAIKUROMETORU or 100 
licrometers. 

riaim 13] The electron gun characterized by providing the electrode group possessing the electrode of a large number 
'hich control and accelerate the electron from the cathode structure and the aforementioned source of electron 
mission of a publication to the aforementioned claim 1, and the aforementioned source of electron emission and the 
jpport means which support and fix the aforementioned electrode group. 

riaim 14] It is the electron gun according to claim 13 characterized by for the aforementioned drive electrode 
ttp://ww4.ipol.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww6 8/28/2003 
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listing of three drive electrodes, and for each drive electrode having the breakthrough which an . electron passes, 
specSefy, and forming the micropore of a large number corresponding to each breakthrough m the part of the 
orementioned up electrode corresponding to the aforementioned drive electrode. • , 

ST^e dfameter of the aforementioned breakthrough is 300. Electron gun accordmg to claim 14 characterized 

'JAwZ SSafore^tioned ferroelectncity catholyte is PZT. Or electron gun according to claim 13 

3SSffl22TSL aforementioned ferroelectricity catholyte is PZT. Or electron gun according to claim 14 

StS—S aforementioned ferroelectricity catholyte is PZT. Or electron gun according to claim 15 

SSS^t£S2^» aforementioned ferroelectricity catholyte is 1. Electron gun according to claim 13 
laracterized bv being a range in MATKUROMETORU or 1 00 micrometers. 

SIS The y tMck?e S s of the aforementioned ferroelectricity catholyte is 1. Electron gun accordmg to claim 14 
laracterized by being a range in MATKUROMETORU or 1 00 micrometers. ntnf .i airn i< 

Si] The thickness of the aforementioned ferroelectricity catholyte is 1. Electron gun according to claim 15 
iarnrtpri7ed bv being a range in MATKUROMETORU or 100 micrometers. 

^tSess fSSe aforementioned ferroelectricity catholyte is 1. Electron gun accordmg to claim 16 
laracterized by being a range in MATKUROMETORU or 1 00 micrometers. . 
SSme Sickness of the aforementioned ferroelectricity catholyte is 1. Electron gun accordmg to claim 17 
^aracterized by being a range in MATKUROMETORU or 100 micrometers. • 
SS] T^ftSess of the aforementioned ferroelectricity catholyte is 1. Electron gun according to claim 18 
laracterized by being a range in MATKUROMETORU or 1 00 micrometers. 

^ eSed wiSX aforementioned Son gun, and the panel possessing foe soreen which realizes a ptctuxe wrth 

S n Se^t~"gtSr 25 characterized by for foe aforementioned drive e.eefoode 
mSng of tee S Scu-odes, and for each drive eleetrode having foe breakthrough whteh an ^eotton passes, 
Scuvely Zl fonning the micropore of a large number eorresponding to each breakthrough m foe part of the 
orementioned up electrode corresponding to the aforementioned drive electrode. , 
ST?) The dLeter of foe aforementioned breakthrough is 300. Cathode-ray tube according to claim 26 

SjffiSS cafoolyte is PZT. Or cathode-ray tube according to 

il^m^ofmfl^entioned ferroelectricity catholyte is PZT. Or cathode-ray tube according to 

toaSSenuoned ferroelectricity catholyte is PZT. Or oa«hode-ray tube according to 

SrLf EfE^tf ^£S»d ferroelectricity eatho.yte is 1. Cafoode-ray tube according to claim 25 

Z£^££^£^££££5£^ is 1. Cafoode-ray fobe according to e,aim 26 
^racterized bv being a range in the micrometer or 100 micrometers. 

SS^nShSLs of the aforementioned ferroelectricity catholyte is 1. Cathode-ray tube according to claim 27 
naracrerized bv being a range in the micrometer or 1 00 micrometers. . 
5£?flTn2 tSess of the aforementioned ferroelectricity catholyte is 1. Cathode-ray tube accordmg to claim 28 
laracterized bv being a range in the micrometer or 100 micrometers. 

'S^ThfiSess of the aforementioned ferroelectricity catholyte is 1. Cathode-ray tube accordmg to claim 29 
laracterized bv being a range in the micrometer or 100 micrometers. 

aS^ltefSSLa of the aforementioned ferroelectricity catholyte is 1. Cathode-ray tube according to claim 30 
haracterized by being a range in the micrometer or 100 micrometers. 

Translation done.] 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 

■001] 3 ^ , , . . , 

.Tie technical field to which invention belongs] this invention relates to the electron gun and cathode-ray tube whicJi 
)plied the cathode structure and this which applied the ferroelectricity emitter which is applied to the electron gun and 
ithode-ray tube which applied the cathode structure and this which applied the ferroelectricity emitter, especially uses 
ferroelectricity emitter as a source of electron emission. 

'002] . 
Ascription of the Prior Art] The cathode structure generally used for a cathode-ray tube emits an electron from 
ithode matter like Ba oxide excited thermally. Such the cathode structure is equipped with the heat source for heating 
e cathode matter, for example, a filament, and is divided into a direct heat type and the radiated type of heat by the 
;ating method of the cathode matter by the filament. 

)003] In order for the thermoelectron emitted from the electron gun to progress to a screen actively and to prevent 
jgradation of the cathode matter by the ion bombardment, the interior of a cathode-ray tube must maintain the state of 
high vacuum. 

1004] Generally, in the manufacture process of a cathode-ray tube, it passes through a series of manufacture process, 
ich as the so-called exhaust air process and an aging process, so that a thermoelectron may be smoothly emitted from 

e cathode matter. -i.ji.-i. 
•005] However, in the former, the trouble of the cathode matter deteriorating by the ion bombardment which 
msiderable time generates in process this top was in exhaust air and the aging process. 
1006] 

>roblem(s) to be Solved by the Invention] It is made in order that this invention may solve the above conventional 
oubles, and the purpose is in offering the electron gun and cathode-ray tube which applied the cathode structure and 
ds to which degradation of the cathode matter by the ion bombardment applied the few ferroelectricity emitter also 
ider the state of a low vacuum. 

)007] Moreover, other purposes of this invention are easy to manufacture, and structure is offering the electron gun 
id cathode-ray tube which applied the cathode structure and this which applied the easy ferroelectricity emitter. 
>008] ' ' 

vleans for Solving the Problem] In order to attain the aforementioned purpose, the cathode structure by this invention 
substrate, the lower electrode layer formed on the aforementioned substrate, and the ferroelectricity catholyte formed 
a the aforementioned lower electrode layer, It is characterized by providing the drive electrode which controls the 
ectron which is formed on the aforementioned ferroelectricity catholyte, is formed on the up electrode layer which 
ffers the electron emission field from the front face of a ferroelectricity catholyte, and the aforementioned electrode 
yer, and is emitted from the electron emission field of the aforementioned up electrode layer. 

)009] In order to attain the aforementioned purpose/moreover, the electron gun by this invention In the electron gun 
ossessing the source of electron emission, the electrode group possessing the electrode of a large number which 
Dntrol and accelerate the electron from the aforementioned source of electron emission, and the aforementioned source 
f electron emission and the support means which support and fix the aforementioned electrode group The 
OToelectricity catholyte by which the aforementioned source of electron emission is formed on a substrate, the lower 
lectrode layer formed on a substrate, and the aforementioned lower electrode layer, It is characterized by providing the 
rive electrode which controls the electron which is formed on the aforementioned ferroelectricity catholyte, is formed 
n the up electrode layer which offers the electron emission field from the front face of a ferroelectricity catholyte, and 
le aforementioned electrode layer, and is emitted from the electron emission field of the aforementioned up electrode 

ttp://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/28/2003 
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010] In order to attain the aforementioned purpose, moreover,'the cathode-ray tube by 

y tube possessing the source of electron emission, the electron gun possessing many " r eaHz?sT 
I neck section equipped with the aforementioned electron gun, and the panel possessing ^f^^f 8 ^ 
cture with the electon beam from the aforementioned electron gun The lower electrode laye r bj ' ^ * e 
^mentioned source of electron emission is formed on a substrate and the a ^^ w ^^ ( ^ hidl is 
^electricity catholyte formed on the aforementioned lower electrode layer, and the up _electeode ^r which * 
Sued on the aforementioned ferroelectricity catholyte and offers the electron emission ° f * 

^electricity catholyte, It is characterized by providing the drive electrode which controls the el 
Zed on the aforementioned electrode layer and emitted from the electron emission field of the aforementioned up 



0nf«age which it is desirable to prepare the three aforementioned electron 

ree electron beams for color picture realization in the aforementioned this invention, and an electron passes especially 
lofPLZT(s). 

tobodiments of the Invention] Hereafter, based on the drawing which appended this invention, it explains still in . 

S£] It is 120 when drawing 1 for explaining the fundamental concept of the ^^^^^^^L^ 
fenced to It is the ferroelectricity catholyte of the source of electron emission, and is 110. 130 It is a vertical electrode 

^^MS^^^^ lay- 130 When the high-pressure pulse of a sub-microsecond is _ 

S£ ft STl^'lOO when drawing 3 which shows the cross section of drawing^ which shows the rough 

releSty emitter on it, the up elecSode layer 130, an insulating layer 140, and drive electrode layer 150 It is 

;oT7metbove e cathode structures of structure have three electron emission fields so that it may be ^ed for a color 
thode rav tube Concretely it is the aforementioned up electrode layer 130. Lower eleclxode layer 1 10 One is 

-narated and it is prepared, and each drive electrode layer 150 -- oreaKxnrougn u i 101 ok, 

mSo It informed Here it is each aforementioned drive electrode layer 150. Each breakthrough 151 The 

^'^SS e decode layer 150 Control signals, such as a picmre signal, are rece.ved, and it 
•termines whether emit an electron or not, and the amount of electron emission is controlled. 
iSnTJete Z Are cathode structure of this invention of this structure, and is the aforementioned ferroelectric.^ 
X£ UoXamaS PZT well-known as the ferroelectric substance, PLZT, etc. are used. Moreover the 
Sennoned^f byer 130 And lower electrode layer 1 10 As a material, high conductrvity metals, such as 

^S^f^^^^i ferroelectricity catholyte 120 as a result of an experiment The driver voltage 

iirttisuo^ 

20 TO forlinnPK the thrcknej of PLZT, i.e., a vertical electrode layer. It is necessary to set the mterval of a 

catirolyte of driver voltage is thin, srnce me short circuit between vertical 

8/28/2003 
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* < 

ertrode lavers will occur if it becomes about 1 micrometer or less, you have to become 1 micrometers or more. 

also on the diameter of the breakthrough formed m the size dnve electrode 
yer of an electron emission field. According to the experiment, it is 300. After carrymg ou t to below 
rATOrcOMETORU it is 100 gradually. Stable electron emission became possible m the state below a doix 
^TmSuSe method^f the clthode structure of this invention of the above front 
024 Substrate 100 which consists of glass ceramics as shown in drawing 5 After forming a golden ^ ^™ 
c in prm processes first, only a predSermined time is made to plasticity-ize, and it is the lower electrode layer 1 1 0. 



)025]"wer electrode layer 1 10 PZT pasted as shown in drawing 6 when completed or form PLZT by print processes 
y the thickness of 20 micrometers, and pass a plastic process again ^electricity ^l^UOlt 
)0261 As shown in drawing 7 . it is the aforementioned ferroelectncity catholyte 120. The larmnatmg ot me ^ oiae * 
^te s^d^p^p^fces up, plasticity of this is carried out, and it is the up electrode layer 130. It forms^ Under 
^rese^circunistances up electrode layer 130 Pattern 131, i.e., many micropores, as shown m drawing 4 It has. 
SSJSSS5^140 and the drive electrode layer 150 are formed using print processes as shown m 
awmj 8 the desired cathode structure will be obtained. Here, it is the aforementioned insulating ^^^Dnje 
Slayer 150 The aforementioned up electrode layer .130 Micropore 13 1 It has a correspond^ ^akteough. 
n?Sl Moreover in order to manufacture the cathode structure by this invention, methods other than the print 
SStl also be used. For example, after coating this ^^^^^ made to 
olding of this is carried out in acrylic resin, and after polishing other sidesby P red f ter ^d ™ 
dherefo a substrate in formation of an electrode layer, after manufacturing a ferroelectncity sheet m the shape ot bulk 
tc ^be a£o ISto apply the sputtering method, a doctor blade method, etc. and to form a ferroelectncity 

t^mmmg9 shows the rough side structure of the electron gun of this invention where the cathode stmcture of 

$3oS°S^2&0 The cathode structure 190 which had and mentioned the one main lens above, me control 

It is a fixed piece for making it fix, and such a fixed piece can be changed into vanous 

hnirfiire of a sinele electron gun of having the single main lens. . a ,, Ati f 

^For draSlO it is ti« drawing in which the cathode-ray tube by this invention possessing the electron gun of 
Si"d above was show roughly, it sets to the cathode-ray tube of 

fectton gun of the conventional structure is the electron gun 900 of this invention. It has the structure taken and 

S5S25 Zou^ft ca" for optimizing the cathode structure, and the aging process 

SeSty of the cathode-rayttibe of this invention which has the above 

7the rathode-rav tube by this invention, exhaust air and the agmg process were completed within only 2 hours to 
^ atut 4 STta the case of the cathode-ray mbe which applied the conventional cathode structure. Moreover^ 
SingTo me experiment, the cathode structure was not spoiled even if it lowered the degree of vacuum at the tnne 
,f exhaust air the single step grade from the conventional cathode-ray mbe. 

Fffect of the Invention! By applying a fenoelectricity catholyte, exhaust air and an aging process are simplified 

S£5££3$y££«t -urce can be suppressed. Moreover, since the electron emission method ts performed by 
be momentary pulse, discharge of a thermoelectron is performed quickly. 
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NOTICES * 

Lpan Patent Office is not responsible for any 
Linages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



ESCRIPTION OF DRAWINGS 



*rief Description of the Drawings] 

)rawing 1] Drawing having shown the cathode structure by this invention roughly. 

)rawing 2] The perspective diagram having shown the cathode structure by this invention roughly. 

)rawing 3] The cross sectiouof the cathode structure by this invention shown in drawing 2 . 

)rawing 4] The up electrode of the cathode structure by this invention shown in drawing 2 is an expansion plan a part. 

drawing 5] Work process drawing of the cathode structure by this invention. 
)rawing 6] Work process drawing of the cathode structure by this invention. 
drawing 7] Work process drawing of the cathode structure by this invention. 
drawing 8] Work process drawing of the cathode structure by this invention. 

drawing 9] The outline cross section having shown one example of the electron gun by this invention to which the 
ithode structure of this invention was applied. 

drawing 10] The outline cross section of the cathode-ray tube by this invention to which the electron gun of this 

Lvention was applied. 

Description of Notations] 

30 Substrate 

10 Lower Electrode 

20 Ferroelectricity Catholyte 

30 Up Electrode 

31 Micropore 

40 Insulating Layer 

50 Drive Electrode Layer 

51 Breakthrough 

90 Cathode Structure 
00 Funnel 
10 Neck 

20 Deflecting Yoke 

00 Panel 

10 Screen 

20 Shadow Mask 

30 Frame 

40 Inside Shield 

00 Glass Bead 

20 Fixed Piece 

00 Electron Gun 

rl Control electrode 

t2 Screen electrode 

}3 Focal electrode 

}4 Accelerating electrode 
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